Karyotypic evolution and organization of the highly repetitive DNA sequences in the Japanese shrew-moles, Dymecodon pilirostris and Urotrichus talpoides.
The karyological relationship and organization of highly repetitive DNA sequences in Japanese shrew-moles were studied by zoo-blot hybridization and fluorescence in situ hybridization (FISH). When the genomic DNA of the eastern race of Urotrichus talpoides was digested with PstI, three fragments of highly repetitive DNA sequences, approximately 0.7, 0.9, and 1.4 kb in length, were observed as distinct bands. The results of FISH in the eastern race of U. talpoides using these three fragments separately as probes showed that the 0.7-kb PstI fragment was distributed in the centromeric regions of most chromosomes, and that the 0.9- and 1.4-kb fragments were predominantly located in the C-heterochromatin region of chromosome 13p. Although the western race of U. talpoides also had three PstI fragments, 0.9- and 1.4-kb PstI fragments were more ambiguous than those of the eastern race. The PstI- digested genomic DNA in Dymecodonpilirostris produced only a faint 0.9-kb band, and its signal patterns obtained by zoo-blot hybridization were clearly different from those of U. talpoides. The 0.7-kb fragment of U. talpoides hybridized strongly with the 0.9-kb fragment of D. pilirostris. In a FISH analysis, the 0.9-kb fragment of D. pilirostris hybridized with highly repetitive DNA in the centromeric regions of most chromosomes from both D. pilirostris and U. talpoides. Zoo-blot hybridization and FISH analyses suggest that the 0.9- and 1.4-kb PstI fragments were generated specifically in the genome of U. talpoides after the common ancestor differentiated into two extant shrew-mole species. A difference in the length of the centromeric elements between U. talpoides and D. pilirostris might be observed due to certain modifications of the repeating unit.